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9 mo A ^-y tmmmmnm(DA ^-yt tf^^mmiz-mmf^ o x § r i: ^ 
\m^^z\ mm'r-9mt'^±m^^timxj^WL^t\x\^hz.}L^^m. 

i: f s 1 * 2 {cia«(?) r ^ 7^ h u ^ xS^o 

T^{c, mmm'^nLiK\^xmmjkwi^iBi^x^^^^-9m.\z^')iin\z^^^ 
hmmi:m^t^Miim-(omxj^^^iix\^^^z}i^nnt.-t^m^T^i 
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' t'^Wiihty., ^m^mw.miLmmmm%M}L'hmu^mmnM^i^\^x%.^m\z 

- SM^Sl 1 2(DV^•rnA^-^^cfH«(Z)T^7^>r ^vhU^^xS^K. 

[^*« 1 5 ] |fftB^S^0T{i!IT'S^X^lcg?t 5®fg3iS^l^®±M*^ 
T^T-'f y^-^hU 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 
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[0 0 0 4] 

^^xitmmmmim<Dy ^ -;iytx^^^i^,tnr^mmm^^^j^Lx^^rjtiiy^^. 

y'-'$(mzit^tititmm'\^(Dmmm^i)'^ma^Hx\i^^^mf)'^^\^^mm^^-t 
^ztiz/s^^. :i(Dmmiz^\>^xmmmmty'~-stmt<Diij^y^v 

^^fi^oTfflffwK^y hxit^-^ma)mmxmmmm<Dmm^mmLx 

[0 0 0 5] 
[0 0 0 6] 

^{c, :s.^^iz^mLxm^^nr^mm<Dy'-^mis^x^^B:<D^^mii. zti^ 
^- ^misj:zfM^mizm%&^izmm^ntz^m<Dmm n ^ > ^ mib^ 
m(Dmm h^^yv:^^ i^'^ti^tinnmizmm^ntcmm(Dmmmm t ^ 
nt:iri7y-^^^hv^xm^x:^^x. m$mmh^y^:j^>^-$i^m^'r^^- 
\^nmtmmM^utmi<Dmxm^^ti^tt%iz. mm^- hnmtmm^ 
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[0 0 0 7] 

i-j&t>*>, :^^mo^r^y^^ •:f'rhv ^7.mm\t. mmh'yyvy^^ (Thin f 

ilm Transistor, i^T> T F T i:ll^|B-t-5) $:«^f -S^if- ^M7b^^Mi:- 
j^fifc^tiTfey, >5f- hmmnM^mntiiziy 9 ^ h^i■^-)v^1fi■vxm,%mKm 

^•t^Mt.mmnm^mm^^Mt.a)mzunLxiDij. ^se^fcti, ^s^^o) 

< , *T ^ ^ h U ^7 % M V^ fe«^3fe^^@T' \ty>f-)V KS^I^m 

T, T^T^^zf-^hv^i^mmz'^^m^jtM^m^ps^^xisi). y-)v\^MtLx 
<D^mmt^%m(D/'^^-y^mtat^t)i^xiifji^^<Dx\ ^-^^-ym^tmiz 

[0 0 0 8] 

5: ti' HMMT «^ b T J: V ^ i: V N e) -5 , 

[0 0 0 9] 
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^JC. iSl^]^*^-':^l^a^CL*^@Bg$tl^v^;t5?), 3t U -^1tm®^IlI0J;^^^5t:9•T' 
[0 0 10] 

WS i4^h*^J:b/^T5t:9'lC/jN$V>;^a?), 6 OHzJ^^±(Z)]gM?gT'i^lirLT%> ^ 
[0011] 

Itfiay- hm^fCoVATti. a^©Mi^$:M^>-5 3i:;()^T'^S;b\ #^H%i/U 
[0 0 12] 
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[0 0 13] 

M^m ^ J: t>* ttf la 7-* - ^ M e> iRi {c tc m t>* m^m ^nn^zt utm 

CO 0 1 4] 

^^^^"pT'-^m-^mytmnLxmrnL. m^±:^t)^^TFTy\(Dyt<DAMi: 

««T iJ^<DTFTy\(Dyt<D AM ^m±t^Zti!)'^X^^^ 
CO 0 1 5] 

Mx-m^^nx^^^mmt lx^^\,k 

CO 0 1 6] 

^(Dmmz^tut, mmnmizm'^jh^nr:^mwim^ cnm) f^^^^jmmizu 
i^^i^^tt^iz. ^wnM^m^t^^f^mAmm^m^-r^iz&r:L-DX^- 
hnm<Dm^t.mmznoziiii^x^. m'^'fu±:!^i!)mmizfji:s>z.tf)^rj:\>^. 

CO 0 1 7] 

^ztyi(^ hts-ji^i;rbxm%mizmm^nx\>^^:iii^mt lvn. 

CO 0 1 8] 
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mmm^iffLXTFT0^^mi^m0±riz^n^ti^^t^r^tb. ^mi^m^ 
±Tiz2mmi^<DuwnM^mm-t^:Ltfi^x^^^. -e-cdm^, ~&<Dt^mmm 
izi5i^^^wmmmi:iz^<'r^ztt)^v^. m^.ghu^msb^ztfj'^r^^. 
^L<{t. -&(^uwm&m^m^r^tbi,zuwm&(Dt^mmm^yb^ <-r^:it 

[0 0 19] 

miiLx^^^\ mmz. mm^'-'^mttK v'-'um^^m^-^^mm^^mizm'D 
xmtat^m^tim't^m^ii lx^j:\>\ 

[0 0 2 0] 

. ^©^^{citLti. M^B^m^L<it7'-^m:^mi!)'^^^mLxmm.^jt:&\^ 
iz^mt^3^t,mytm(D-mt:m^^^ziif)^x^, TFTizM^^myt'^^ 

[0 0 2 1] 

^miiti^fpmmmmt:ifi'Lxm%mizm^^nx\^^^mmi:Lx%^\.\ m^it 
mmmmti^>(yi^K7 2^i^mitm (indium Tin oxide, j^T, I Totmrnt^) 

-^y^i^'^ti'^^£^ti^unxmm^nx\>^^ziii)mt. lv^, 

[0 0 2 2] 

-j^xn^miiB^mzm^x^. mmmom^msb&ztfj^-psmtfjt^. -miz 
TFT^m^t^^mi^mm¥mizm\>^^<Dx$>:s>f)^. ny^^ h^^-jim^m 
iziBi'f^:r.v^y'^(Dm^m^m±iz^mL-^„ tt^. mzfpmmmm<D'pfjt< 
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[0 0 2 3] 
[0 0 2 4] 

^aE«l§:^^-rsM, T^-^^SSr^^-rsM, >5f-h«^S:=il^f SM®v%-rti 
[0 0 2 5] 

[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 
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[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1 ] 

[0 0 3 2] 

[0 0 3 3] 

PAT. ^mM(Di^i(Dmm(Dmm^mi--m4: ^^mbxmmi-^o 
xmmt^o 

[0 0 3 4] 
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aX'fey. 04tt, 02®B-B' Mlcme)»T®0-e^-5„ f^^^ #0{C^VAT 
[0 0 3 5] 

[0 0 3 6] 

TFTm^s o<D^-hizit. Mm^s a-fy'^n^mizmm^ty^xn^j. 

m^<D^-( ^y^rx. ^aEM3 a{CA;bX6U{C^aEM#G 1, G2, Gm$: 

3 o<D}^u>(yizm^mizmm-^nxisij. v^y^m^x$>:s>TFTm^ 

SI. S2, sn^m^o^^ ^y-ifvm^ii.ti. mmmm2^:;fLxm^ 
izm^jAttitc^m&i'^jKDmmmns 1. S2, sn^, ^iPi«« (=^3^ 

[0 0 3 7] 

zz.x% ui^^tit^mmm^t}^v-'!rt^<D^m<t:Ltbiz. mmmmQ t^^m 
nmii(Dmizmm^ti^mmm&tm.mzuwmM7 ofj^'f4M^nx\^^:s>. 

[0 0 3 8] 



1 1 
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) izm-fxm^t^m^i yt, ^^ms aizm^x^kmo^'r-'Stme am m 
nvf^tix\^^o 

[0 0 3 9] 

-^n^^^ h3jN-;b2 ifimn^ntcim'^iKDmiz^m-t^^oizm'^^nx 
vNSo >!f-h«@3 5tt, m^ms a titsmmxmmzm^bt:Lmmxm^^ 

mi a 

[0 0 4 0] 

mint. ^mi^M itmf^^^oiz, -r-^^e aizm^xmmcDMmms a 
m m2iz^n^rm) izi^nxm^E-t^m^i i yt. ^^ms aizm^xrk 
mcD'r—^mQ am m2iz^n^-^m) izm-^xm^-t^m^i i xh^^l 
Tv^So ^wmmnmi 1 (Z)r^^o^s«i3 amizm^tsm-^i i y(D%mt 

trmm^m4: 5iii:m%mizmmt^mM:nydx^h^s-j\y2 s^m^f^nx 

[0 0 4 1] 
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[0 0 4 2] 

^nizMmmm^H^M\^m^2 0 ii^m^x\>^^o TFTru-fm^i o 
MI^a»«2 o®««2f:#:2 0 A«: m^ii:ff^y^m^. ^Mm^mi)^^mm 

$tlT^^So TFTriy-(m^l0tM[^m^2 0t(Dmzit. =^M(5DS/-;i/# 
JCJ:yH^tifc^r^{CMH^;^)^itfA$ti, ?gt^M 5 0 tlT v^S. 5 

[0 0 4 3] 

TFTriz-f^^l 0^CJ3V^T, 1 0 A±lCTffl!lit3fcM4 5*^?^^^$ 

nTV>S. 3®Ttfji^l^4 5tt, TFT0^3 0{C^LTa^*<^|£l 0 A®T 

^(D^^^Unxmm^nX^^^. -eur, T{WiSl3fem4 S o a 

(D^mizrmmmmi 2*^|g^:te>4^Tv^^„ tm^i^i 21*, T«3feiic4 5 
tis^i:{ci:y, TFTru^m^io(Dmm(DmmmziBi'f^Mti^. gt?^^ 
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[0 0 4 4] 

li.. LDD (Lightly Doped Drain) ^jg^r^tbT^U, y-hm^3 5. 
[0 0 4 5] 

3 5 i:I^M0^Jf^*«®7 1 A^J^^^tlT^y, 3iei^^M2 $:/rbT^il$-t€> 
i:^i*^*mffi7 1 iiT-^if^S7 0*^#^$tiTVNSo 

h«^3 5 J3J:Wt#^*««7 Ui, U =2 >T??^^$ 

tlTV^-5o ^LT, TW^Ml 2$:M®-t-g)^*n>'^^ ^7}^-;^2 3*^?^fiK 
$tiTfetJ, ^/i^-;^2 3 icj: oT^j$^»«M7 1 i:TM 

[0 0 4 6] 

IS 3. 04 {C^i-j:e)lC, hm^3 5 J3J:tJ^«it^Sm@7 1 $:Se)<fce) 
IClll Jir^ifife^^4 1 *^?^J^StlTfeU, l|lSra^^m4 l±tClj;7-*-^^6 
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>r N^>f K) . TiW (^^y^y'^T.^y) , ws i i^y^ify^y^yi/U^^f 

TiN. TiW, wsi, AiN^(Dunvmm^tir:iZtiz^i). mmmm9 
mmm^j-^mmi dt^mumizmm^^^j~y^ny'S(^hyi-^-jv2i^^mm 

i^m 1 <Z)i^ti|| K l/>r i/M^ 1 e t ^m%micmm^^ Kl/>f>=i>i5r^h;^- 

(CMP) , X^yf^7\'.y ^^®^^^CJ:oT¥ffi^b$tlT^^eo 
[0 0 4 7] 

tlT^t;, m2Mr^$fe^l^4 2±{Cti^M3 a;b•^?^^$tlTV^^„ ^^m<Dm 

?^^^t^Tv^^, ®4{c^-ti:e»{c, s 2 Mra*feiifeii4 2 , miMmmm 

m4 1 5:i:=fe>lcSiiLT^S«S3 ai:>^-h«@3 Sii^rW^e^fic^^l-^^^f- 
^$tlTV^So M^«ffi9li, -gfHAlilTO, I ZO^(0^^^«i^T'?^fig$tl 
TV>S. 04Cm-r,J:e)JC, ll3Mr^«eig^l^4 3, ll2Mraiiie^m4 2 $:i:t,{c 

M®LT®^«^i9^ptiig#«j^4 7 t^nM^mzmm^^mmny^^ 

[0 0 4 8] 



1 5 
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1 6A^^^:te>4^Tv^So &s±(Dmmz^^j. TFTTiy-fmwti o<Dmmmmt 
> ^^^3 a^LKitT'-^me a(Dmmmm. ^^£t>^^\^y h(Dmmm'^± 

®W$®||ttO. 2~1. 2 /im^Hii^oTVNS. TFTrU>fa;Sl 

o®s^^^i oa(d?Kh^M5 o^^^Micii, ^^^=-1 7 7b^l8t:re>tiTvxs. 

[0 0 4 9] 

ffi:?, *fr^S«2 0{Kff©^^{covNTli, ««;*:^2 o A±®^®{ct)feoT 

^^jiS^4 8;5)^|gtte,tl, ^^iim^4 8(^>T®MJCti, T F T T U>f 1 0 M 

fRll^2 6;6^^{1■e>4^T^^-5„ ^®«ffi4 8li, Mm«^ 9 i: ISI:^. M;t{iITO 
>fc^®^W#«|^T'J^fig$tlTV>^o #f«ia«2 0CDS«:*:^2 0 A®?K^M5 

*f[^««2 0±®it3^&li[{CJ:oT> TFXr l/>f«;Kl 0 
tf®5g)tM S f^- ^ a 6 a J: tJf^aE^ Satt^iZ. M\^m^ 2 0 M 

mmi cizmA-r^(D^^i)mmizm±'r^zti!)^i!^:s>. 

[0 0 5 0] 

r»mzmiLbXi3''J. >f~ h«^3 5 ^^S^S a hzi>^^ h;j>- 

;^2 2$:^^LT«^«^^C^M$^lTV^S. ^LT, lllT®^ii6«f{C«^3, ®4lC 
^'r<fce>{c, :^S^3 acDM^^f^-^^e a(DMi:B^Sffi9(Z)Mi:<iDr^{C'6^g 
LTJ3»;. ¥®6?J{C{i0 2{C^1-i:e){C, i^^m^ aa^n^-y-b^^-J^UQ a 
o^A^-y}L mm^M 9 ^ - > i: {C-gPM^ o T v^ s (M^^ aJ:9'{C:&±;()^ 

a ^H^«^9 ^:^CM^oTV^SS^K;b^ M^m^9 2lf^-^i^6 a iiCD^^y 
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-JVh^mtLX. TFTTL/>r««l 0{Cig:.^®^aE«g3 a$:MV^Tfe»J. 
[0 0 5 1] 

tc, zn^bM^ms a^y'-^me afy^^^mzmm-^nr^p^mmiftmtLx^ 

[0 0 5 2] 
[0 0 5 3] 

^S-lfe^Kl 2 ^:fM.T^S^3 aiS^XJ^7'--$im6 a izmz>:^miZi^^mzmz)^ 

^rmm^m4 5t,mi,f^tix\,^^<Dx. TFTru-f^«i ocdt^^m^^^t 

FT^^^-3 0/\®^®Alif. O**;^f6l^^2 0ffl!l*^e>Aiif$tl, -Ma^-fe;!/ 

sr^igL;^:^. s.mizj^i)nmA^^n^m<')^^m±t^z.tii)^x^^o 

[0 0 5 4] 

>MJ^i e nmmmm^ ii^m%mizmmLx\>^:s>(Dx% ^^mi^mi -mmmm 
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[0 0 5 5] 
[0 0 5 6] 

Lx\>^x=bj:\f\ =bL<ii, ^-hmm^'^y^!7 tLxMm&x^mm^r^•^}2< 
^^^^^izmmmv-:'.i3^z:^\^i'4ymi^^m^^^±j]yyr^-(ym 

m^. ^mm)^-:^mmi dis^xj^mmmi^u^fymmiemizimcD^^^^mmL 
tctyy-^fji^- hm'^tLr=.f)\ zn^(Dmiz2m&.±(D^- hmm^mmLx 

-TM. ^^^j\ytif-xi5j:x:^\^iy>(ymmt(Dm^m<D^v-^mm^m± 
x^. :tym(Dmm,^i&mt^ztf}^x^^o $?>ic, zti^(D^-hmm(D^p 

[0 0 5 7] 
C^2©||M®?^®,] 

^^i^oii^mom^muo)m:^mmt^i(Dmm<^i^miimmx^''). 
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[0 0 5 8] 

izm^xm:^mzmm^^m^6 b $:;tLTVA-5, 

[0 0 5 9] 

izm^x^i)iiiLtzm^titjt^xi3i). mi<Dmm<Dmmizit^x. t^-^st^s 

Sa^feM^^oTfeM (l2l5cf:t{C:&±:«,uj<Z)|4^T'^^g|j^K) , ^Sll3a®- 
(^^^Kii^y'-^Be a i:M^«^9(D*^y:;^U>iJ^*®>>-;bKMilLT«8tg-r 

[0 0 6 0] 

en 3 (Dmm(Dmmi 

•t^^mm. m2 tm-(Dm^mmizitm~(Dn-^%:iir) ^m\>^x^^m^^^- 

[0 0 6 1] 

^^(^^m<Dmm^zi5^^x^tf'-^m6 at>m:^\^izmmmzmm^H. ^2 
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[0 0 6 2] 

. u*^L;&3b^p>, ^^ms af)^m:^mzmiiit^m^3h^mLxi5i). 

3 a(DZ.(D^^3 hfj^T^-^me ai3J:ZJ^mmnmQ ^lS;5^oTV^Sfei?) (g|6 

<^'y-)^h'mtLxmmt^^^^^mi<D^m<Dmmizit^xiz^<f^^x\.^^ 
o ztuz^ij. "r-^me a<Dm&.miti!)mmmm9iz:^qi{zmm^^^iz<\,\ 

5&^s:i^»s^i:*^T'#^„ f^i3. ^^mcDmi'-ms^mmcDmmizis^^xit 

M^CPSStj©Ttt«i<, HH«|g|&, lSBLm.mm. fe-5V^ttK^y^ 

[0 0 6 3] 

H' m\zmommmxib^. 

[0 0 6 4] 

07, 08^Ci3V^T, T F T T U'-Y 1 0 ii, ±«E L 1 3 (Z)||igCD 
?^M^CJ3^^T^^LfeTFTy U>r^^T'fe§, T F T T b>f 1 0 (Z)±fC « 
, i^-;b#5 2*^^®^{C?&oT^t:te)tlTfey, -eCDp^MtCM^f LT, M-^^ 
^Mi^©Mia$:M^f S^^i:LT®ji^j^5 3*'^ig{:^p,tlTv^s„ i/-;b#5 
2 (D^mmtmz t-*- ^ a 6 a {C®#ft# ^ >f ^ > ^'X^^^^^Z. H 
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2 0 2:«)«TFTTl/-^'S«l O0-ia(cmoTiSit^tlTfc^y. ^lc«S3 a tC^ 

ia«&i0 4A^ ^®-ia{c||^g?■rs2a^c?&oT^^:^^4^Tv^s„ M^msaiz 

^Miilcl 0 aOJa^C^^>oTi^{R!^^C@H3WJLT*^<J:^^. $e>{CTFTTl/>r««l 0 
[0 0 6 5] 

T'^y, *ffRi««2 0(Z)I3-:^-gls®^^?^< i®^{c^v>Ttt, tftti/ 

D^IP&jfo^fRlS«2 0;b^^M5/-;i/M5 2{C«k»JTFTy b>f^«l 0{C@ 
[0 0 6 6] 

[0 0 6 7] 

mmmm^i oa^izm^x. mm<Dy=-^^6 aizmmm^^m^(D^>f 
^T'm^sif>^u>yi5is!&, mmoT'-'^^me aizm&mmi'-<j\y(D-fv^ 
^-i^'m-^^mmm^iz%nLx^^mm^^-:fv^^-vm^^ mmi^^^m 



2 1 
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[0 0 6 8] 

1 04$:TFTyb>f««l O0±{C^ttSf^i)y{C, M^itT AB (Tape Aut 
omated bonding) a«±{C^^$ tl^c|g»ffl L S I {C. T F T T U-f 1 0 CD 

CO 0 6 9] 
n s^x^^ ICO VNTUiH^t So 

[0 0 7 0] 

y M 1 0 2*t|gJt^tiTl^-5„ M 1 0 2 7t)^ P>|ifa}$ 

4xfeKlif)^«. mizmn^tifcS^O)^^- 1 1 0 6^J:tK2*fe®^>f ^n>r 

hA;i/yi 0 0 R, 1 0 OGfeJrtJfl 0 0 B ^C^tl-?tl#*^nSo 
[0 0 7 1] 

^-Y hA;b>^l 0 OR, 1 0 OGfeitKl 0 OB®^^li, ±ML75: 
WS) *^e>#t*&$tiSR (15^) , G (^) , B (») ODM^^-^T^-eti-^nigm^ 
®T% -ecDJ8^$:R5<>fej?){c, AlifL/>Xl 12 2, U 1/-1/>JC1 1 2 3Si 

t>*ffii5fu>xi 1 24fj^^fjt^v u-uyx^i 1 2 1 ^irLxmi)^n^. 

[0 0 7 2] 

hA;i/>^i 0 0 R, looG, I 0 oBizji^x^n^tiUm^nr^mt 

, ^n>r>yi^yUXAl 1 1 2{C35?ffllA^e>Alif-tSo -?-LT, Z<D^>(^ 
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1 1 2 Oicii, n^U>Xl 1 1 4 lcj:oT:^j^-®#*'5^lif$ti<5^:^i:«;5 

o 

[0 0 7 3] 

J&S, 5>r hA;i/^l 0 0 R, 1 0 OG^J:yf 1 0 0 B{C{i, ^'f^n-r^y^ 
1 1 0 8(C,fcoT, R, G, B<>9#M^{C^J/;5t-'53fc*«Alif-t-50T', ± 

. 1 0 QB^mmmit^^ ^U>( l l l 2{Cj;yjKltLfc^{cmi«f$ 

tlS©{C^b> ^-r h/'«;i/^l 0 OG®^jg#{i *|glt$tlS<^T'> 
h/-?;!/:/! 0 0 R, 1 0 0 B{C<kS*^^S, hA;!/-/! O O GlCiS^at 

[0 0 7 4] 

bJ&*^?>, WmS®9JC*ffRl1-sm^filgclC, RGB®;3{7^--7'r;i/^fSr^®^ 
^SV^li, T FTT U-faiS±CORGB {Cjt<ffnJt-€)®^«^9 (DT{C;^5 - 1/ 
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